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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser boring 
method and a laser borer which can process a via hole 
for an insulation resin layer and a metal layer, forming a 
multilayer substrate successively with high efficiency 
and high yield in the same process. 

SOLUTION: Identical wavelength output from one unit of 
pulse laser oscillator 1 is used for a laser beam L 
emitted for irradiating metal layers 11a, 11b and 
insulation resin layers 12a, 12b. The metal layers 11a, 
1 1 b are processed, without the use of a uniform optical 
system 4 and a mask 5. The insulation resin layers 12a, 
12b are processed by using the uniform optical system 4 
and the mask 5. Different wavelengths output from two 
units of pulse laser oscillators 15, 16 are used for laser 
beams L1 , L2, emitted for irradiating the metallic layers 
11a, 11b and the insulation resin layers 12a, 12b. The 
metallic layers 11a, 11b and the insulation resin layers 
12a, 12b are processed, by using the same uniform 
optical system 20 and mask 21. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the laser-beam-machining approach of performing perforation processing which 
irradiated the laser beam at said metal layer of the laminated circuit board by which the 
laminating of the metal layer was carried out to the front face of an insulating resin layer, and it 
was formed in it, and was open for free passage in this metal layer and said insulating resin layer 
The laser beam to said metal layer and said insulating resin layer It carries out using two optical 
paths which can switch freely the same wavelength outputted from one set of a pulse laser 
oscillator. It is the laser-beam-machining approach which carries out in a path and is 
characterized by performing processing to said insulating resin layer by the optical path of 
another side where said equalization optical system and said mask are used while processing to 
said metal layer does not use equalization optical system and a mask. 

[Claim 2] The laser beam outputted from said pulse laser oscillator is the laser-beam-machining 
approach according to claim 1 characterized by being the third harmonic wave of an YAG laser. 
[Claim 3] The laser beam which irradiates to said metal layer and said insulating resin layer in the 
laser-beam-machining approach of performing perforation processing which irradiated the laser 
beam at said metal layer of the laminated circuit board by which the laminating of the metal layer 
was carried out to the front face of an insulating resin layer, and it was formed in it, and is open 
for free passage in this metal layer and said insulating resin layer is the laser-beam-machining 
approach characterized by to carry out using each different wavelength outputted from two sets 
of pulse laser oscillators. 

[Claim 4] The laser beam outputted from two sets of said pulse laser oscillators is the laser- 
beam-machining approach according to claim 3 characterized by being ultraviolet radiation. 
[Claim 5] It is the laser-beam-machining approach given in any 1 term of claim 1 characterized 
by performing processing to said metal layer, and processing to said insulating resin layer at the 
same process thru/or claim 4. 

[Claim 6] The f-theta lens which equalization optical system and a mask are arranged at one side 
of said optical path, and is arranged ahead on that optical axis in the laser-beam-machining 
equipment with which two optical paths which irradiate a worked object by the change of the 
movable free mirror prepared ahead on the optical axis of the output side of a laser oscillator 
and this laser oscillator are formed is laser-beam-machining equipment characterized by sharing 
with the optical path of another side. 

[Claim 7] Laser-beam-machining equipment characterized by arranging equalization optical 
system, the mask, and the f-theta lens ahead on the optical axis of said dichroic mirror in the 
laser-beam-machining equipment with which two optical paths which irradiate a worked object 
with the dichroic mirror prepared ahead on two opticals axis of the common optical path of the 
output side of a laser oscillator and these two laser oscillators are formed. 

[Claim 8] The manufacture approach of the multilayer-interconnection substrate characterized 
by using the laser-beam-machining approach indicated by any 1 term of claim 1 thru/or claim 5 
for formation of the breakthrough which penetrates an insulating layer and the conductive layer 
formed in the front face. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a multilayer- 
interconnection substrate of having used them for the laser perforation approach which forms 
the beer hall to the laminated circuit board which piled up the metal layer and the insulating resin 
layer, and its equipment list. 
[0002] 

[Description of the Prior Art] It is the printed circuit board which mounted the electronic parts 
used for a cellular phone, a personal computer, etc., and in order to perform electrical installation 
between the circuit patterns by which the laminating was carried out especially on the occasion 
of manufacture of a laminated circuit board, it is necessary to form a hole (beer hall) in the 
insulating resin layer between wiring layers. In the laminated circuit board wired by high density, 
the number of the beer halls per sheet is set to tens of thousands from thousands. Therefore, 
improvement in the speed of perforation processing in the production line of a laminated circuit 
board is indispensable. 

[0003] Although the approach by machining by the drill or the photolithography was used as a 
method of forming the conventional beer hall, since it is difficult in addition to the perforation not 
more than phi0.2mm being difficult to set insulating-layer thickness to 100 micrometers or less, 
and to perform depth control in this precision with a high density wiring substrate by the present 
drilling, in drilling, formation of a detailed beer hall is impossible. Moreover, by the approach by 
the photolithography, a process becomes complicated, and it is unsuitable to improvement in 
productivity. Laser beam machining which can form the beer hall of a minor diameter more with 
those situations with the demand of the laminated circuit board which mounts electronic parts in 
high density more is used increasingly. 

[0004] The approach called the conformal method was used in the Prior art using laser beam 
machining. By this approach, the hole was formed in the metal layer of an outermost layer of 
drum by etching, the insulating resin layer front face was exposed, after that, the laser beam was 
irradiated and the insulating resin layer is processed on the exposed front face. The 10- 
micrometer laser beam by the C02 gas laser oscillator is used for processing of an insulating 
resin layer. 

[0005] Moreover, as an approach of processing a metal layer and an insulating resin layer at the 
same process, the approach of using ultraviolet laser beams, such as the 3rd higher harmonic of 
an YAG laser, may be used. 

[0006] Usually, compared with an insulating resin layer, the laser reinforcement (particle fluence) 
required for processing of a metal layer is large, for example, when copper foil is used as a metal 
layer, two or more 3 J/cm is required for a particle fluence. Moreover, the layer [ 3rd ] metal 
layer used as the base of the formed beer hall also needs not to be damaged even if it receives 
the exposure of laser. Furthermore, in order for after formation of a beer hall to perform an 
interlayer connection for example, by plating processing, insulating resin needs to be removed 
thoroughly [ the pars basilaris ossis occipitalis of a beer hall / in a desired path ]. 
[0007] For this reason, in order to process a metal layer and an insulating resin layer 
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continuously at the same process, while a means for an insulating resin layer to process it under 
processing of a metal layer, and to change a particle fluence is needed, to process insulating 
resin, it is necessary to carry out flattening of the intensity distribution of a laser beam, and to 
process it by the particle fluence which does not damage the metal layer used as a beer hall pars 
basilaris ossis occipitalis. 

[0008] As such laser-beam-machining equipment, the attenuator for restricting laser power on 
the optical path of a laser beam is inserted, and the method of changing a particle fluence into a 
processing process may be used. 

[0009] Moreover, the technique of choosing wavelength for the laser beam generated from the 
laser oscillator made generating two or more wavelength with harmonic generation equipment or 
a beam transfer device, performing the main processing of perforation processing etc. to 
JP, 2000-1 90088,A by the fundamental wave, and performing ****** like desmearing by the 
higher harmonic wave is indicated. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in order a separate processing process is 
needed for the metal layer and insulating resin layer which form the laminated circuit board, and 
a facility is needed for them and to process it into them at a separate process in the above- 
mentioned conformal method, it is not desirable in respect of productivity. 

[001 1] Moreover, when particle-fluence control is performed to a laser beam using an attenuator, 
and processing the insulating resin layer of a laminated circuit board, laser energy will be lost 
greatly. Moreover, if the optical system for generally carrying out flattening of the intensity 
distribution of laser is installed, since energy loss will become large, there is a problem that the 
working speed in the case of processing a metal layer will also fall. 

[0012] Moreover, with the technique indicated by JP.2000-1 90088A the technique is indicated 
about clearance of the smear which remained on the pars-basilaris-ossis-occipitalis copper foil 
of the hole at the time of performing perforation processing and perforation processing. 
[0013] This invention was made based on these situations, and aims at offering the manufacture 
approach of a multilayer-interconnection substrate of having used them for the laser perforation 
approach and laser perforation equipment list which can process a beer hall into the metal layer 
which forms the laminated circuit board, and an insulating resin layer with a well head 
continuously at the same process at the high yield. 
[0014] 

[Means for Solving the Problem] In the laser-beam-machining approach of performing perforation 
processing which according to the means by invention of claim 1 irradiated the laser beam at 
said metal layer of the laminated circuit board by which the laminating of the metal layer was 
carried out to the front face of an insulating resin layer, and it was formed in it, and was open for 
free passage in this metal layer and said insulating resin layer The laser beam to said metal layer 
and said insulating resin layer It carries out using two optical paths which can switch freely the 
same wavelength outputted from one set of a pulse laser oscillator. It carries out in a path and is 
the laser-beam-machining approach characterized by performing processing to said insulating 
resin layer by the optical path of another side where said equalization optical system and said 
mask are used while processing to said metal layer does not use equalization optical system and 
a mask. 

[0015] Moreover, according to the means by invention of claim 2, the laser beam outputted from 
said pulse laser oscillator is the laser-beam-machining approach characterized by being the third 
harmonic wave of an YAG laser. 

[0016] Moreover, according to the means by invention of claim 3, it sets to the laser-beam- 
machining approach of performing perforation processing which irradiated the laser beam at said 
metal layer of the laminated circuit board by which the laminating of the metal layer was carried 
out to the front face of an insulating resin layer, and it was formed in it, and was open for free 
passage in this metal layer and said insulating resin layer. The laser beam irradiated to said metal 
layer and said insulating resin layer is the laser-beam-machining approach characterized by 
carrying out using each different wavelength outputted from two sets of pulse laser oscillators. 
[0017] Moreover, according to the means by invention of claim 4, the laser beam outputted from 
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two sets of said pulse laser oscillators is the laser-beam-machining approach characterized by 
being ultraviolet radiation. 

[0018] Moreover, according to the means by invention of claim 5, it is the laser-beam-machining 
approach characterized by performing processing to said metal layer, and processing to said 
insulating resin layer at the same process. 

[0019] Moreover, according to the means by invention of claim 6, it sets to the laser-beam- 
machining equipment with which two optical paths which irradiate a worked object by the change 
of the movable free mirror prepared ahead on the optical axis of the output side of a laser 
oscillator and this laser oscillator are formed. The f-theta lens which equalization optical system 
and a mask are arranged at one side of said optical path, and is arranged ahead on the optical 
axis is laser-beam-machining equipment characterized by sharing with the optical path of 
another side. 

[0020] Moreover, according to the means by invention of claim 7, in the laser-beam-machining 
equipment with which two optical paths which irradiate a worked object with the dichroic mirror 
prepared ahead on two opticals axis of the common optical path of the output side of a laser 
oscillator and these two laser oscillators are formed, it is laser-beam-machining equipment 
characterized by arranging equalization optical system, the mask, and the f-theta lens ahead on 
the optical axis of said dichroic mirror. 

[0021] Moreover, according to the means by invention of claim 8, it is the manufacture approach 
of the multilayer-interconnection substrate characterized by using the above-mentioned laser- 
beam-machining approach for formation of the breakthrough which penetrates an insulating layer 
and the conductive layer formed in the front face. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 

[0023] Drawin g 1 is the mimetic diagram showing the laser perforation equipment which is an 
example of the laser-beam-machining equipment of this invention. 

[0024] Ahead on the optical axis of the pulse laser oscillator 1 which generates ultraviolet laser 
laser perforation equipment The first scan mirror 3 for changing selectively the optical path of 
laser beam L reflected by the reflective mirror 2 in which laser beam L which carried out 
outgoing radiation is reflected one by one, and the reflective mirror 2, This first scan mirror 3 
was selectively changed for while. To an optical path The equalization optical system 4 for 
carrying out flattening of the intensity distribution of laser beam L, and the mask 5 for restricting 
a part of transparency of laser beam L, and realizing a desired hole configuration in a processing 
point, The f-theta lens 8 for condensing laser beam L which carried out outgoing radiation of the 
laser beam L from the second scan mirrors 6a and 6b and these second scan mirrors 6a and 6b 
of a couple for making it operate it at a processing point at a processing point is arranged. 
[0025] Moreover, the third scan mirror 7 is formed in the optical path of another side where the 
first scan mirror 3 was changed selectively through the reflective mirror 9. This third scan mirror 
7 moves together with one second scan mirror 6b, and carries out incidence of the laser beam L 
which carried out outgoing radiation to the f-theta lens 8. 

[0026] The mirror driving gear which does not illustrate each third scanning mirror 3, 6a, 6b, and 
7, respectively is equipped from the first, and a mirror driving gear is controlled by the controller 
mentioned later, and it is constituted so that each scanning mirrors 3, 6a, 6b, and 7 may be able 
to change the include angle to an optical axis. 

[0027] While moving the processing range by scanning mirror 6b, ahead [ of the f-theta lens 8 ], 
the X-Y-Z table 9 for changing the working distance of the worked objects 14, such as a 
laminated circuit board, is formed. In addition, actuation of the X-Y-Z table 9 is controlled by the 
controller to which the actuator (un-illustrating) of the X-Y-Z table 9 is connected. 
[0028] As for the pulse laser oscillator 1, the third harmonic wave (wavelength of 355nm) of an 
YAG laser is used. Moreover, as equalization optical system 4, the array lens group, the 
kaleidoscope, the optical fiber, etc. are used, for example. Moreover, a mask 5 consists of a 
copper plate and circular hole 5a is formed according to the configuration to process. 
[0029] Next, processing to the laminated circuit board which is a worked object by these 
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configurations is explained. Drawing is the sectional view of the laminated circuit board which is 
a worked object 14, and the laminating of the metal layers 1 1a and 1 lb and the insulating resin 
layers 12a and 12b is carried out by turns, and it is formed, moreover — a laminated circuit 
board — the perforation approach of this invention — a beer hall 13 — sequential form ** * — 
last ** 

[0030] Laser beam L by which outgoing radiation was carried out from the pulse laser oscillator 1 
First, in order to process metal layer 11a of a laminated circuit board 14, an optical path is 
changed by the first scan mirror 3. It is introduced into the M:heta lens 8 by one [ the third scan 
mirror 7 and ] second scan mirror 6b, without going via the equalization optical system 4 and a 
mask 5. It is condensed by the laminated circuit board (worked object 14) currently laid in the X- 
Y-Z table 9, a predetermined pulse is irradiated to the front face of metal layer 11a of a 
laminated circuit board, and perforation processing of metal layer 1 1a is performed. 
[0031] Then, after completing perforation processing of metal layer 1 1a, perforation processing 
to insulating resin layer 12a is performed. In that case, laser beam L by which outgoing radiation 
was carried out from the pulse laser oscillator 1 is introduced by the first scan mirror 3 to the 
equalization optical system 4 and a mask 5, is introduced by the second scan mirrors 6a and 6b 
to the f-theta lens 8, is a location equal to the exposure location of metal layer 1 1a of 
laminated-circuit-board 14a, and irradiates insulating resin layer 12a. 

[0032] On the occasion of these processings, image formation of the laser beam L which passed 
circular hole 5a of a mask 5 with the f-theta lens 8 is carried out to the processing point of the 
front face of metal layer 11a of a laminated circuit board for the scale factor of 1 / 10 - 1/20. 
[0033] Moreover, laser beam L which had the optical path changed by the first scan lens 3 in 
order to process metal layer 1 1a Laser beam L which passed the equalization optical system 4 
and a mask 5 in order to become two or more 3 J/cm reinforcement at a processing point and to 
process insulating resin layer 12a It is set up so that it may become less than two 3 J/cm 
reinforcement at a processing point by the energy loss by the echo or absorption by the 
equalization optical system 4, and loss with a mask 5. 

[0034] By this, an energy loss can be suppressed by processing of metal layer 11a, it can be 
processed efficiently, and insulating resin layer 12a can perform processing which does not do 
breakage to the front face of metal layer 1 1b of the base of the beer hall 13 to form. 
[0035] In addition, in processing metal layer 11a, in order to process it with a desired path, the 
Z-axis (un-illustrating) of the X-Y-Z table 9 is moved, and it is defocused and processed, or it is 
processed, scanning a beam circularly by the first scan mirror 3 and second scan mirror 6b. 
[0036] A controller 10 controls migration of the X-Y-Z table 9 for optical-path modification with 
a laser oscillation pulse number and a scanner, the scan of laser beam L in a processing point, a 
processing domain migration, and defocusing. 

[0037] in case energy efficiency can be made high in case a metal layer is processed with the 
gestalt of this operation, and insulating resin layer 12a is processed, in order that [ thus, ] there 
may be no breakage on metal layer 1 1b at the bottom — metal layer 1 1a and insulating resin 
layer 12a — the same process — processing — it can carry out by the efficient high yield. 
[0038] Next, the 2nd [ concerning this invention ] operation gestalt is shown. Drawing 3 is the 
mimetic diagram showing the laser perforation equipment in which the 2nd [ concerning this 
invention ] operation gestalt is shown. 

[0039] The output higher than the first pulse laser oscillator 1 5 which generates the ultraviolet 
laser beam L1, and the first pulse laser oscillator 15 was obtained, and this laser perforation 
equipment is equipped with the laser oscillator which is two of the second pulse laser oscillators 
16 with which wavelength differs. 

[0040] Ahead on the optical path of the output side of the first pulse laser oscillator 15 the 
reflective mirror 17 is formed, and, ahead [ the ], the dichroic mirror 18 is formed. When 
penetrating the wavelength of a laser beam L1 when it has the wavelength selectivity over the 
transmitted light and the reflected light and the laser beam L1 is outputted from the first pulse 
laser oscillator 15, and outputting the laser beam L2 from the second pulse laser oscillator 16, 
this dichroic mirror 18 reflects the wavelength of a laser beam L2, and is outputted. Therefore, 
the laser beams L1 and L2 outputted from two laser oscillators 15 and 16 after a dichroic mirror 
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18 serve as the same optical axis according to an operation of this dichroic mirror 18. 
[0041] Ahead on the optical axis of a dichroic mirror 18, the reflective mirror 19 is formed. 
Further ahead [ the ] The equalization optical system 20 which makes homogeneity the intensity 
distribution of laser beams LI and L2 one by one, The mask 21 for fabricating the shape of beam, 
and the scanning mirrors 22a and 22b for scanning laser at a processing point, The f-theta lens 
23 which amended chromatic aberration to the laser beam L1 from the first pulse laser oscillator 
15 and the laser beam L2 of the 2nd laser oscillator 16 is arranged. 

[0042] The mirror driving gear which is not illustrated is equipped, a mirror driving gear is 
controlled by the controller mentioned later, and the scanning mirrors 22a and 22b are 
constituted so that the scanning mirrors 22a and 22b may be able to change the include angle to 
an optical axis. 

[0043] Moreover, X-Y table 24 for laying the laminated circuit board which is a worked object 14 
ahead of the f-theta lens 23, and moving the scanning zone of the laser beams L1 and L2 by 
scanning mirror 22b is formed. In addition, the oscillation of the first pulse laser oscillator 15 and 
the second pulse laser oscillator 16, the scanning mirrors 22a and 22b, and actuation of X-Y 
table 24 are controlled by the controller 25, respectively. 

[0044] For example, the YAG laser third harmonic wave (wavelength of 355nm) which generates 
ultraviolet radiation is used for the first pulse laser oscillator 1 5. Moreover, as for the second 
pulse laser oscillator 16, for example, the YAG laser fundamental wave (wavelength of 1064nm) 
and YAG laser second harmonic (wavelength of 532nm) of a high output from which it is obtained 
are used to the first pulse laser oscillator. In addition, when using the 3rd higher harmonic of an 
YAG laser for the first pulse laser oscillator 15, it is desirable to use the fundamental wave or 
the 2nd higher harmonic which accompanies the 3rd harmonic generation as the second laser 
beam L. 

[0045] When these configurations perform perforation processing like the above-mentioned 
worked object 14 to the laminated circuit board shown by drawing 2 , in order to process metal 
layer 1 1a of a laminated circuit board, the second pulse laser oscillator 16 is oscillated first. In 
this case, the first pulse laser oscillator 15 may be oscillated simultaneously with the second 
pulse laser oscillator 16. The oscillated laser beams L1 or L2 pass the equalization optical 
system 20 and a mask 21, are positioned by scanning mirror 22b, and image formation is carried 
out to the predetermined part on the front face of metal layer 1 1a through the f-theta lens 23, 
and they perform predetermined processing to metal layer 11a of a laminated circuit board. 
[0046] Next, in case processing of metal layer 1 1a is completed and insulating resin layer 12a is 
processed, it is stopped by the laser beam L2 from the second pulse laser oscillator 16, and only 
the laser beam L1 from the first pulse laser oscillator is irradiated by insulating resin layer 12a. 
[0047] The laser beam L1 from the first pulse laser oscillator 15 is set up so that it may become 
two or less 3 J/cm reinforcement at a processing point, and the f-theta lens 23 amends 
chromatic aberration to the laser beam L1 from the first pulse laser oscillator 15, and the laser 
beam L2 from the second pulse laser oscillator 16, and it processes metal layer 1 1a and 
insulating resin layer 12a in the same configuration. 

[0048] Thus, with the gestalt of this operation, in case a metal layer is processed, in order to 
process it with a laser oscillator with a high output, in case working speed can be made quick and 
an insulating resin layer is processed, processing without breakage on a metal layer at the 
bottom can be performed, it is efficient and the high yield can perform processing at the same 
process of a metal layer and an insulating resin layer. 

[0049] Moreover, drawin g 4 is the mimetic diagram showing the laser perforation equipment in 
which the modification of the gestalt of the 2nd operation of a **** is shown. In addition, in 
drawing 4 , the same sign is attached about the same functional division as drawing JJ , and each 
the explanation of the is main-omitted. 

[0050] In this case, the optical path of the optical path of the 1st pulse laser oscillator 15 and 
the 2nd pulse laser oscillator 16 is separated. Although the optical path of the 2nd pulse laser 
oscillator 16 is the same as the optical path shown by drawin g 3 , since the optical path of the 
1st pulse laser oscillator 15 established the independent optical path, the equalization optical 
system 20, a mask 21, and scanning mirror 22a do not go. Therefore, the location of the 
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reflective mirror 17 differs from drawing 3 . Moreover, the movable reflective mirror 29 
interlocked with scanning mirror 22b ahead of the reflective mirror 17 is formed. 
[0051] By these configurations, the laser beam L1 outputted from the 1st pulse laser oscillator 
1 5 progresses an optical path independent to scanning mirror 22b t and it is processed after it by 
being positioned by scanning mirror 22b and carrying out image formation to the predetermined 
part on the front face of metal layer 1 1a through the f-theta lens 23. 

[0052] Next, the manufacture approach of the multilayer-interconnection substrate using beer 
hall formation of the multilayer-interconnection substrate by the laser-beam-machining . 
approach of this invention is explained. 

[0053] The conductor layer is put in practical use with the computer etc. with the miniaturization 
of electronic equipment, and high-density-assembly-izing to 4 lamellaes (that in which the 
conductor pattern has laid four layers, and is formed by the copper foil coat), 6 lamellae, 8 
lamellae, or the thing beyond it (for example, 44 lamellae), and, as for the multilayer printed 
circuit board which is a printed-circuit board which formed the conductor pattern not only in 
front flesh-side both sides of an insulating layer but in the inner surface, the conductor pattern 
according to an electrical circuit is formed in each copper foil coat, respectively. The flow 
between each copper foil coat is obtained by using a plating through hole (a penetration buyer 
hole and INTASUTISHON buyer hole). 

[0054] This plating through hole processes a breakthrough by the laser-beam-machining 
approach of this invention, after that, performs plating processing to a breakthrough and forms a 
plating through hole in the predetermined location for each class where the conductor layer was 
formed on insulating resin, respectively. Then, they are aligned to accuracy and lamination and a 
multilayer-interconnection substrate are manufactured. 

[0055] In addition, if the manufacture approach of a multilayer-interconnection substrate usually 
has the mass lamination (Mass lamination) method in use with which the copper clad laminate 
manufacturer is performing the laminating process about 3 lamellae - 8 lamellae and it becomes 
the laminating of 10 or more lamellaes, the pin lamination (Pin lamination) method with which a 
printed wired board manufacturer performs all processes is adopted. 

[0056] By both of the methods, after forming each inner layer pattern, the physical relationship 
between each class is pasted up in the condition of having made it in agreement with accuracy, 
and the multilayer-interconnection substrate is manufactured. 
[0057] 

[Effect of the Invention] According to this invention, high processing of the quality which the 
metal layer of a laminated circuit board is processible into a high speed using a laser beam, and 
does not damage the metal layer front face at the base of a beer hall in case it is processing of 
an insulating resin layer can be performed. 

[0058] Moreover, it is possible to process a metal layer and an insulating resin layer by the high 
yield efficient at the same process. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram of the laser perforation equipment of this invention. 
[ Drawing 2] The sectional view of a laminated circuit board. 

[Drawing 3 ] The mimetic diagram of another laser perforation equipment of this invention. 
[ Drawin g 4] The mimetic diagram of the modification of another laser perforation equipment of 
this invention. 
[Description of Notations] 

1 — A pulse laser oscillator, 3 — 4 The first scan mirror, 20 — Homogeneity optical system, 5 - 

- A mask, 6a, 6b — The second scan mirror, 7 — The third scan mirror, 8 [ — A beer hall, 14 / 

— A laminated circuit board, 15 / — The first pulse laser oscillator, 16 / — The second pulse 
laser oscillator, 17, — , 18 / — A change mirror, 21 / — A mask, 23 / — F-theta lens ] — A f- 
theta lens, 11a, 11b — A metal layer, 12a, 12b — An insulating resin layer, 13 
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